Choline acetyltransferase immunoreactivity of putative intrinsic primary afferent neurons in the rat ileum.
The colocalisation of choline acetyltransferase (ChAT) with markers of putative intrinsic primary afferent neurons was determined in whole-mount preparations of the myenteric and submucosal plexuses of the rat ileum. In the myenteric plexus, prepared for the simultaneous localisation of ChAT and nitric oxide synthase (NOS), all nerve cells were immunoreactive (IR) for ChAT or NOS, but seldom for both; only 1.6 +/- 1.8% of ChAT-IR neurons displayed NOS-IR and, conversely, 2.8 +/- 3.3% of NOS-IR neurons were ChAT-IR. In preparations double labelled for NOS-IR and the general nerve cell marker, neuron-specific enolase, 24% of all nerve cells were immunoreactive for NOS, indicating that about 75% of all nerve cells have ChAT-IR. All putative intrinsic primary afferent neurons in the myenteric plexus, identified by immunoreactivity for the neurokinin 1 (NK1) receptor and the neurokinin 3 (NK3) receptor, were ChAT-IR. Conversely, of the ChAT-IR nerve cells, about 45% were putative intrinsic primary afferent neurons (this represents 34% of all nerve cells). The cell bodies of putative intrinsic primary afferent neurons had Dogiel type II morphology and were also immunoreactive for calbindin. All, or nearly all, nerve cells in the submucosal plexus were immunoreactive for ChAT. About 46% of all submucosal nerve cells were immunoreactive for both neuropeptide Y (NPY) and calbindin; 91.8 +/- 10.5% of NPY/calbindin cells were also ChAT-IR and 99.1 +/- 0.7% were NK3 receptor-IR. Of the nerve cells with immunoreactivity for ChAT, 44.3 +/- 3.8% were NPY-IR, indicating that about 55% of submucosal nerve cells had ChAT but not NPY-IR. Only small proportions of the ChAT-IR, non-NPY, nerve cells had NK3 receptor or calbindin-IR. It is concluded that about 45% of submucosal nerve cells are ChAT/calbindin/NPY/VIP/NK3 receptor-IR and are likely to be secretomotor neurons. Most of the remaining submucosal nerve cells are immunoreactive for ChAT, but their functions were not deduced. They may include the cell bodies of intrinsic primary afferent neurons.